PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 2000-231880 
(43)Date of publication of application : 22.08.2000 


(51)Int.Cl. hou 9/39 

HOU 29/94 
H01J 31/12 


(21) Application number : 11-033642 (71)Applicant : CANON INC 

(22) Date of filing : 12.02.1999 (72)Inventor : MIURA NAOKO 


(54) FORMING METHOD OF NON-EVAPORATION TYPE GETTER, IMAGE 
FORMING DEVICE USING SAME NON-EVAPORATION TYPE GETTER, AND ITS 
MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image 
forming device undergoing less change in brightness 
with lapse of time (less deterioration in brightness with 
lapse of time) and provide an image forming device 
undergoing less variation in brightness in an image 
forming region with lapse of time, by disposing a getter 
film of large capacity and of a large surface area in a 
display region of the image forming device by employing 
a structure suitable for mass production and a method of 
low-cost manufacturing. 

SOLUTION: As a mask 5 for thermal spraying used to 
screen parts other than a formed part of a getter 1 1 
formed by a thermal spraying method from a thermal 
spraying source, a mask 5 provided with a separation 
film 7 is used to facilitate the recycling of the mask 5 by 
removing a getter material 10 deposited on the mask 5. 
This method has a process for forming the getter 1 1 by 
using the mask 5 and a process for collecting the getter 
material 10 deposited on a surface of the mask 5. 
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ABSTRACT : PROBLEM TO BE SOLVED: To provide an image forming device undergoing less change 
in brightness with lapse of time (less deterioration in brightness with lapse of time) and 
provide an image forming device undergoing less variation in brightness in an image 
forming region with lapse of time, by disposing a getter film of large capacity and of a large 
surface area in a display region of the image forming device by employing a structure 
suitable for mass production and a method of low-cost manufacturing. 


SOLUTION: As a mask 5 for thermal spraying used to screen parts other than a formed 
part of a getter 1 1 formed by a thermal spraying method from a thermal spraying source, a 
mask 5 provided with a separation film 7 is used to facilitate the recycling of the mask 5 by 
removing a getter material 10 deposited on the mask 5. This method has a process for 
forming the getter 1 1 by using the mask 5 and a process for collecting the getter material 
10 deposited on a surface of the mask 5. 
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Claims 


1 . In the image display field of the image formation equipment which has the electron source by 
which two or more electron emission components have been arranged on a substrate, and the image 
formation member which countered said substrate and has been arranged As a mask for thermal 
spraying which is the approach of forming a non-evaporating mode getter, and is used in order to 
cover except the formation section of the getter formed of the spraying process from the source of 
thermal spraying The formation approach of the non-evaporating mode getter characterized by having 
the process which forms a getter using said mask, and the process which collects the getter material 
adhering to said mask front face using the mask which prepared the demarcation membrane for 
removing the getter material adhering to this mask, and making reuse of a mask easy. 

2. Said non-evaporating mode getter is the formation approach of the non-evaporating mode getter 
according to claim 1 characterized by forming on wiring for impressing an electrical potential 
difference to said electron emission component arranged on an electron source substrate. 

3. Said non-evaporating mode getter is the formation approach of the non-evaporating mode getter 
according to claim 1 characterized by forming through the metal back on the black material which 
separates the fluorescent substance field on an image formation member. 

4. The formation approach of the non-evaporating mode getter of claim 1-3 given in any 1 term that 
the demarcation membrane formed in said mask front face is characterized by being the thermally 
stable polymer film or a metal thin film. 

5. The formation approach of a non-evaporating mode getter according to claim 4 that pyrolysis 
temperature of said thermally stable polymer film is characterized by being 300 degrees C or more. 

6. The formation approach of a non-evaporating mode getter according to claim 4 that said metal thin 
film is characterized by being an aluminum thin film. 

7. Said mask is the formation approach of the non-evaporating mode getter of claim 1-6 characterized 
by using Fe system alloy or the ceramics as a base material given in any 1 term. 

8. The formation approach of the non-evaporating mode getter of claim 1-7 characterized by having 
the process which is more than the decomposition temperature of a demarcation membrane, and heats 
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a mask below to the melting out temperature of a mask and getter material as an approach of 
removing the getter material adhering to said mask front face, and collecting given in any 1 term. 

9. The formation approach of the non-evaporating mode getter of claim 1-7 characterized by having 
the process immersed in a mask into the solution which may dissolve a demarcation membrane as an 
approach of removing the getter material adhering to said mask front face, and collecting given in any 
1 term. 

10. Said getter material is the formation approach of the non-evaporating mode getter of claim 1-9 
characterized by being Ti, Zr, or the alloy that uses a kind as a principal component at least among 
these given in any 1 term. 

11. The formation approach of the non-evaporating mode getter of claim 1-10 given in any 1 term that 
thickness of said getter is characterized by being 10-100 micrometers. 

12. The manufacture approach of the image formation equipment characterized by forming a non- 
evaporating mode getter by the approach of claim 1-11 given in any 1 term while two or more 
electron sources by which matrix wiring was carried out are arranged on a substrate. 

13. The manufacture approach of the image formation equipment characterized by forming a non- 
evaporating mode getter by the approach of claim 1-11 given in any 1 term while having the electron 
source which has a surface conduction mode electron emission component. 

14. Image formation equipment characterized by having the non-evaporating mode getter formed by 
the approach of claim 1-11 given in any 1 term while having the electron source which has the field 
emission mode electron emission component of a horizontal type. 

15. Image formation equipment characterized by having the non-evaporating mode getter formed by 
the approach of claim 1-11 given in any 1 term. 

Field of the Invention 

[0001] This invention relates to the image formation equipment which used the formation approach of 
a non-evaporating mode getter, and this non-evaporating mode getter, and its manufacture approach. 

Description of the Prior Art 

[0002] Conventionally the electron beam emitted from the electron source is irradiated at the 
fluorescent substance which is an image display member, and the interior of the sealed vacuum 
housing which connotes an electron source and an image formation member must be held to a high 
vacuum in the image formation equipment which a fluorescent substance is made to emit light and 
displays an image. That is, although extent of the effect changes with classes of gas when gas occurs 
and a pressure rises inside a vacuum housing, it is because it has a bad influence on an electron source, 
the amount of electron emission is reduced and the display of a bright image becomes impossible. 

[0003] Moreover, damage may be done to an electron source by the gas which occurred being ionized 
by the electron beam, and serving as ion, and it being accelerated by electric field for this accelerating 
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an electron, and colliding with an electron source. Furthermore, there is a possibility of discharge 
being produced inside an electron source depending on the case, and destroying equipment. 

[0004] Especially the bad influence to the electron source by vacuum aggravation becomes more 
serious in the plate-like display using the electron source which has arranged many electron emission 
components on a flat-surface substrate. 

[0005] As a proposal for solving the problem in image-formation equipment which was mentioned 
above, there are an approach (JP 5-151916,A) of forming the getter side by the evaporation mode 
getter between the image formation member besides the viewing area of image formation equipment 
and an electron source substrate, a method (JP 5-121015,A) of attaining large volumization of a getter 
by establishing a slot in the inside of the image formation member of the perimeter of the image 
display section (phosphor screen), and embedding a non-evaporating mode getter all over this slot, etc. 

[0006] However, if the all directions method mentioned above is used, the arrangement location of 
getter material will be limited. Moreover, there is a problem that a pressure tends to rise locally 
besides the problem mentioned above among the problems of vacuum aggravation within the vacuum 
housing in plate-like image formation equipment. In the image formation equipment which has an 
electron source and an image display member, the part which generates gas within a vacuum housing 
is with the image display field and electron source itself which are irradiated mainly by the electron 
beam. Since in the case of the conventional CRT the image display member and the electron source 
are separated and the getter film formed in the wall of a vacuum housing is among both, by the time 
the gas which occurred in the image display member reaches an electron source, it will be diffiised 
widely, and when a part is adsorbed by the getter film and an electron source is reached, a pressure 
does not become high so extremely. Moreover, since there is getter film also in the own surroundings 
of an electron source, an extremely local pressure buildup is not produced by the gas emitted from the 
electron source itself, either. 

[0007] However, in plate-like image formation equipment, since the image display member and the 
electron source are approaching, before being spread enough, the gas which occurred from the image 
display member reaches an electron source, and brings about a local pressure buildup. 

[0008] Especially, in the center section of the image display field, since gas cannot be diffiised to the 
field in which the getter film was formed, it is thought that a local pressure buildup appears more 
greatly compared with a periphery. It is ionized with the electron emitted from the electron source, and 
is accelerated by the field formed between the electron source and the image display member, and 
damage may be exerted on an electron source, or the gas which occurred may produce and cheat out 
of discharge, and may destroy an electron source. 

[0009] In consideration of such a situation, the configuration arranges getter material in an image 
display field, and it was made to adsorb the gas which occurred immediately is indicated with the 
plate-like image formation equipment which has specific structure. For example, in JP 4-12436 A, in 
the electron source which has the gate electrode which pulls out an electron beam, the approach of 
forming this gate electrode by getter material is indicated, and the electron source of the field emission 
mode which uses a cone-like projection as cathode, and the semi-conductor electron source which has 
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pn junction are illustrated. In addition, this gate electrode consists of alloys, such as Ta, Zr, Ti, Th, and 
Hf, and is formed of a semi-conductor process. 

[0010] Moreover, it is about 100 nm BaA14 by mask vacuum deposition on the internal surface 
between each fluorescent substance of the front-face side panel which has a fluorescent substance in 
JP 8-2278 A about the electron source flat mode display which consists of much field emission mode 
cathode, or the wall surface of an electron source each cathode between groups. Evaporation mode 
getters, such as Ba film used as the raw material, are formed. 

[001 1] Moreover, in JP 63-1 81248 A and JP 6-3714 ,B, the approach of forming the film of getter 
material on this electrode for control between a cathode (cathode) group and the face plate of a 
vacuum housing in plate-like DISUFUREI of the structure which arranges the electrodes (grid etc.) 
for controlling an electron beam is indicated. In the example of this JP 63-181248 A, getter material 
consists of Zr (84%)-aluminum (16%), and is directly formed on an electrode by vacuum evaporation 
technique, the sputtering method, the ion plating method, the applying method, etc. Moreover, in the 
example of JP 6-3714 B, the wafer (for example, a Zr-V-Fe alloy like St707 of SAESUGETTAZU) 
which stuck getter material by pressure on the metal plate with a thickness of 0.1 mm is fixed on an 
electrode by spot welding. 

[0012] Moreover, a U.S. Pat. No. 5453659 specification, "Anode Plate for Flat Panel Display having 
Integrated Getter", issued 26 Sept. 1995, to Wallace In et al., the thing in which the getter member was 
formed in the clearance between the fluorescent substances on a stripe on an image display member 
(anode plate) is indicated. At this example, it is getter material. Zr-V-Fe or Ba was formed by the 
thickness of 0.1-1 micrometer using an ion beam spatter and electron beam vacuum deposition, and it 
has operated orthopedically by the lithography method after that. 

[0013] By irradiating and heating the electron which the conductor electrically connected with a 
fluorescent substance and it is separated electrically, gave the suitable potential for a getter, and the 
electron source emitted, getter material activates a getter or is activated by carrying out energization 
heating at a getter. 

[0014] It cannot be overemphasized that what has easy structure and the easy manufacture approach 
sees from viewpoints, such as industrial engineering and a manufacturing cost, and is desirable as an 
electron emission component which constitutes the electron source used for a plate-like display. When 
a manufacture process manufactures the thing which consists of a laminating of a thin film, and easy 
processing, or a large-sized thing, what can be manufactured with the technique which does not need 
vacuum devices, such as print processes, is called for. 

[0015] The electron source which constituted the gate electrode indicated by JP 4-12436 A mentioned 
above from this point by getter material, And the internal surface between each fluorescent substance 
of the front-face side panel indicated by JP 8-2278 A, Or in manufacture of a conic cathode chip, or 
manufacture of junction of a semi-conductor, the complicated process in the inside of vacuum devices 
is required about the electron source flat mode indicating equipment which consists of field emission 
mode cathode of a large number which have the vacuum evaporation film of an evaporation mode 
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getter on the wall surface of an electron source each cathode between groups. Furthermore, in order to 
enlarge image formation equipment, there is a limitation by the manufacturing installation. 

[0016] Moreover, as indicated by JP 63-181248 A and JP 6-3714 B, with the equipment which 
prepared the control electrode etc. between the electron source and the face plate Moreover the 
structure becomes complicated and complicated processes, such as alignment of these members, will 
follow by the production process, as indicated by the U.S. Pat. No. 5453659 specification The 
approach of forming getter material on an anode plate needs to take the electric insulation between 
getter material and a fluorescent substance, repeats patterning by the photolithography technique for 
precise micro processing, is performing it, and is created. For this reason, the magnitude of the image 
formation equipment which can be manufactured is restricted from the magnitude of the equipment 
which a process becomes complicated and is used for photolithography etc. 

[0017] As an electron emission component with the structure where above-mentioned demand that a 
production process is easy may be filled, the field emission mode electron emission component of a 
horizontal type and a surface conduction mode electron emission component can be mentioned. 
[0018] The field emission mode electron emission component of a horizontal type is what the cathode 
(cathode) which has the electron emission section which sharpened on the flat-surface substrate, and 
the anode plate (gate) for impressing high electric field to a cathode were made to counter, and was 
formed, and can be manufactured with the thin film depositing methods, such as vacuum evaporation, 
a spatter, and plating, and the usual photolithography technique. Moreover, an electron is emitted and 
the example is shown to JP 7-235255 A by these people by when a surface conduction mode electron 
emission component passes a current to the conductive thin film which has the high resistance section 
to a part. 

[0019] In the image formation equipment using these components, getter material is arranged 
effectively in an image display field, and the proposal of the technique of activating getter material is 
made in JP 9-82245 A. In this example, getter material consists of Ti and an alloy which uses a kind 
as a principal component at least among Zr, or consists of an alloy which uses more than a kind as an 
accessory constituent among aluminum, V, and Fe further. In addition, this getter material is formed 
by the vacuum deposition method and the spatter. 

Problem(s) to be Solved by the Invention 

[0020] By the way, in order to carry out the adsorption exhaust air of the gas molecule in a container 
more effectively over a long period of time, increasing the own volume of getter film and making 
surface area increase is searched for. However, since the formation approach of the getter material in 
the above-mentioned proposal is formed of the vacuum deposition method, the spatter, etc., when the 
membrane formation rate at the time of membrane formation is taken into consideration, several [ at 
most ] micrometers of the thickness of the getter material which can be formed at 1 time of a process 
are an upper limit. In order to form the getter material of the thickness beyond it by this technique, 
increase of the time amount which membrane formation takes is not avoided, but leads to the rise of 
cost. 
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[0021] Moreover, although the surface area of the film formed of this technique can perform some 
control according to the membrane formation conditions at the time of vacuum evaporation, in order 
to form the film with bigger surface area, it needs the special process of processing the shape of 
surface type of a vapor-deposited object. 

[0022] In the process of the configuration suitable for mass production method, and low cost, this 
invention is large capacity, and arranges the getter film with big surface area in the viewing area of 
image formation equipment, and aims at offering image formation equipment with little change (fall 
with time) of brightness with time, and offering image formation equipment with little generating of 
the brightness variation with time in an image formation field. 

Means for Solving the Problem 

[0023] This invention made in order to attain the above-mentioned purpose is equipped with the 
following focus. 

[0024] Namely, the formation approach of the non-evaporating mode getter of this invention In the 
image display field of the image formation equipment which has the electron source by which two or 
more electron emission components have been arranged on a substrate, and the image formation 
member which countered said substrate and has been arranged As a mask for thermal spraying which 
is the approach of forming a non-evaporating mode getter, and is used in order to cover except the 
formation section of the getter formed of the spraying process from the source of thermal spraying It is 
characterized by having the process which forms a getter using said mask, and the process which 
collects the getter material adhering to said mask front face using the mask which prepared the 
demarcation membrane for removing the getter material adhering to this mask, and making reuse of a 
mask easy. 

[0025] Moreover, said non-evaporating mode getter may be formed through the metal back on the 
black material which may form on wiring for impressing an electrical potential difference to said 
electron emission component arranged on an electron source substrate, or separates the fluorescent 
substance field on an image formation member. Moreover, it is desirable that the demarcation 
membrane formed in said mask front face is the thermally stable polymer film or a metal thin film. 
[0026] Moreover, it is desirable that the pyrolysis temperature of said thermally stable polymer film is 
300 degrees C or more. 

[0027] Moreover, it is desirable that said metal thin film is an aluminum thin film. 

[0028] Moreover, as for said mask, it is desirable to use Fe system alloy or the ceramics as a base 
material. 

[0029] Moreover, it is desirable to have the process immersed in a mask into the solution which has 
the process which is more than the decomposition temperature of a demarcation membrane, and heats 
a mask below to the melting out temperature of a mask and getter material as an approach of 
removing the getter material adhering to said mask front face, and collecting, or may dissolve a 
demarcation membrane. 
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[0030] Moreover, as for said getter material, it is desirable that they are Ti, Zr, or the alloy that uses a 
kind as a principal component at least among these. 

[0031] Moreover, it is desirable that the thickness of said getter is 10-100 micrometers. 

[0032] The manufacture approach of the image formation equipment of this invention is characterized 
by forming a non-evaporating mode getter by one of the approaches mentioned above while two or 
more electron sources by which matrix wiring was carried out are arranged on a substrate. 

[0033] Moreover, the manufacture approach of the image formation equipment of this invention is 
characterized by forming a non-evaporating mode getter by one of the approaches mentioned above 
while it is equipped with the electron source which has a surface conduction mode electron emission 
component. 

[0034] The image formation equipment of this invention is characterized by having the non- 
evaporating mode getter formed by one of the approaches mentioned above while it is equipped with 
the electron source which has the field emission mode electron emission component of a horizontal 
type. 

[0035] Moreover, the image formation equipment of this invention is characterized by having the non- 
evaporating mode getter formed by one of the approaches mentioned above. 

[0036] The gas which occurs from the image display field used as the source of a gas evolution can be 
exhausted now promptly and in the long run by arranging a non-evaporating mode getter all over **** 
and an image display field to the image formation equipment using the non-evaporating getter formed 
by the formation approach of the non-evaporating getter of this invention. Thereby, degradation of an 
electron emission component and fluctuation of the amount of emission currents can be controlled. 

[0037] Therefore, the fall of the brightness at the time of operating image formation equipment for a 
long time and the fall of the brightness near the center of a division image display field can be 
controlled as a result. 

[0038] Furthermore, since it not only can use it as a thermal spray material again, but repeat use of a 
mask becomes possible by collecting the getter material which adhered on the thermal-spraying mask, 
reduction of a manufacturing cost is realizable. 

Embodiment of the Invention 

[0039] Below, the desirable operation gestalt of this invention is mentioned as an example, and this 
invention is explained in full detail. 

[0040] The 1st example of the desirable operation gestalt of this invention is the approach of forming 
a non-evaporating mode getter by the spraying process on wiring for impressing an electrical potential 
difference to the electron emission component arranged on an electron source substrate, and includes 
the process which collects the getter material adhering to the front face on the mask arranged in order 
to prevent adhesion of getter material other than the wiring section in that case. 
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[0041] Fig. 1 shows typically an example of the manufacture approach of the image formation 
equipment concerning this invention. The formation approach of the getter to a wiring top and the 
recovery approach of the getter on the front face of a mask are explained using Fig. 1 . 

[0042] Fig. 1(a) is the electron source substrate 1 with which two or more electron emission 
components 4, suitable direction wiring 2 of X, and direction wiring 3 of Y were formed. In forming a 
getter in the part on this direction wiring 3 of Y, the mask 5 shown in Fig. 1(b) is used in order to 
cover except the formation section from the source of thermal spraying. 

[0043] Most getter material by which thermal spraying was carried out will adhere to a mask from the 
rate of area that a getter is formed being usually twenty or less percent of the whole substrate. If these 
getter material can be collected and it can use as a thermal spray material again, effectiveness is large 
in respect of cost reduction. 

[0044] Although it excels in thermal resistance and an iron nickel alloy is preferably used from the 
point that a coefficient of thermal expansion is small, a mask base material is not easy to divide both 
into behind, since getter material welds it to the mask base material 6, when this is used as it was. 
While it has been in the condition to which the getter adhered, it cannot but stop discarding the mask 5 
used a certain number of times. 

[0045] Then, in this invention, while collecting getter material easily and reusing it from the mask 
base material 6, the approach of also reusing the mask base material 6 is proposed. That is, in this 
invention, opening which the mask 5 consisted of a demarcation membrane 7 formed in the mask base 
material 6 and its front face, and suited the configuration of the getter which should be formed is 
prepared. A demarcation membrane 7 prevents the welding of a mask 5 and getter material, and it is 
formed in order to make removal recovery of a getter easy. 

[0046] Although it excels in thermal resistance and iron and a 2 KKERU alloy are preferably used 
from the point that a coefficient of thermal expansion is small, as a mask base material 6 used by this 
invention, metal steel plates, such as a cold rolled steel plate, an aluminum-killed-steel plate, and iron, 
a 2 TSUKERU alloy plate, a glass plate, a ceramic plate, etc. can be used. 

[0047] Moreover, as a demarcation membrane 7 formed on a mask 5, it has the resistance over the 
temperature rise at the time of joining, and to be a pyrolysis or the film which can be dissolved under 
the conditions on which the mask base material 6 and getter material do not deteriorate are further 
desired in the separation recovery process of the getter material described later. 

[0048] As for the mask skin temperature in the case of joining, it is desirable for decomposition 
temperature to be 300 degrees C or more as a demarcation membrane 7, since amounting to 200-250 
degrees C is checked, for example, macromolecule coats, such as fluororesin, polyimide resin, an 
epoxy resin, phenol resin, and polyvinyl alcohol resin, are mentioned. As the formation approach of 
the coat to a mask side, the approach of electropainting, a spray, dipping, a spin coat, etc. can be used. 

[0049] Moreover, although it is also possible to use a metal and a metallic-compounds coat, if the 
separation recovery process of next getter material is taken into consideration, it will be mentioned as 
an ingredient with a desirable aluminum thin film. 
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[0050] Approaches, such as a spatter, a spray method, and plating, can be used as the membrane 
formation approach. The thickness of a demarcation membrane is usually formed in 10-50 
micrometers, although there is especially no limitation. 

[0051] It installs turning this mask 5 on the electron source substrate 1, turning a demarcation 
membrane forming face up, and fully carrying out alignment, as shown in Fig. 1(c). In addition, in 
order to make more reliable electric shielding of those other than the getter formation section, it is also 
possible to use a means to form the resist film 8 in addition to the wiring section, or to paste up the 
electron source substrate 1 and a mask 5 according to a photoresist process. 

[0052] Thus, as shown in Fig. 1(d), after injecting the getter ingredient 10 from thermal spraying 
equipment 9 and forming a getter on wiring towards the electron source substrate 1 which masked, the 
electron source substrate 1 and a mask 5 are separated. 

[0053] The electron source substrate 1 (Fig. 1(e)) with which the getter 1 1 was formed is combined 
with a housing, a face plate, etc. after that, and image formation equipment is formed. 

[0054] The approach of separating both can be used by on the other hand removing the demarcation 
membrane 7 formed in the front face of a mask 5 as an approach of carrying out separation recovery 
of the getter ingredient 10 from the mask front face after thermal spraying. In order to remove a 
demarcation membrane 7, it can calcinate below with the melting out temperature of more than the 
decomposition temperature of a demarcation membrane 7, a mask 5, and the getter ingredient 10, or 
cannot have the solubility over the mask base material 6 and the getter ingredient 10, but the approach 
of dissolving a demarcation membrane 7 can be used using the suitable solvent which may dissolve 
only a demarcation membrane 7. 

[0055] The mask base material 6 and the separated getter ingredients 10 are collected by the suitable 
approach, and are again used as a thermal spray material (Figs. 1(f) and 1(g)). 

[0056] Moreover, as a getter ingredient 10 used for thermal spraying, the ingredient of the non- 
evaporating mode getter usually used can be used, for example, metals and these alloys, such as Ti, 
Zr, Hf, V, Nb, Ta, and W, can be used. Moreover, Fe, nickel, Mn, etc. may be included as a 
component of an alloy. 

[0057] In order to hold the point of holding exhaust air capacity over a long period of time as 
thickness of the getter film formed on wiring, and the getter capacity of raw material powder and to 
make handling easy, since the minimum of the particle size of a powder ingredient is decided, the 
thickness after thermal spraying is also determined, and thickness about 10 micrometers or more is 
desirable. Moreover, in order to prevent film peeling after thermal spraying, as thickness of the getter 
film, 100 micrometers or less are desirable. 

[0058] In addition, since the thermal-spraying film front face of a getter 1 1 has the irregularity of 
several micrometers - dozens of micrometers, rather than the vacuum evaporation film surface by 
which vacuum deposition was carried out, its surface area is large to a smooth side, and it can have the 
big exhaust velocity for this reason in it. 
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[0059] Moreover, by one thermal spraying, the film with a thickness of about 10-100 micrometers can 
be formed easily in a short time, and the life of a getter 1 1 can be lengthened by forming such thick 
film. 

[0060] Fig. 2 shows typically a part of configuration of the image formation equipment of this 
invention, and has composition using the electron source substrate 1 manufactured by the approach of 
Fig. 1. 

[0061] Fig. 2 ~ it is, and 1 is an electron source substrate and the direction wiring 2 of X, the direction 
wiring 3 of Y, the electron emission component 4, and the non-evaporating mode getter 1 1 are 
arranged. Moreover, 13 is a housing, 14 is a face plate, in a joint, it pastes up mutually using frit glass 
etc. and the envelope 15 is formed. 

[0062] In a face plate 14, it comes to form a fluorescent screen 17 and the metal back 18 on the glass 
base 16, and this part serves as an image display field on. In the case of the display of monochrome 
image, a fluorescent screen 17 consists only of a fluorescent substance, but when displaying a color 
picture, an image formation unit (it is also hereafter called a pixel) is formed with the fluorescent 
substance of red, green, and blue in three primary colors, and it may make the meantime the structure 
separated by black electric conduction material Black electric conduction material is called a black 
stripe, a black matrix, etc. by the configuration. The metal back 1 8 is constituted by conductive thin 
films, such as aluminum. The gas which remained in the envelope 1 5 is ionized by the electron ray, 
ion is generated, and the metal back 18 also has the work which prevents that a fluorescent substance 
receives damage by the impact of this ion while he reflects the light which goes to the direction of an 
electron source 1 among the light generated from the fluorescent substance in the direction of the glass 
base 16 and raises brightness. Moreover, conductivity was given to the image display field of a face 
plate 14, it prevented accumulating a charge, and the role of the anode electrode to an electron source 
1 is played. In addition, it connects with the secondary terminal Hv electrically, and the metal back 1 8 
lets a secondary terminal Hv pass, and can impress an electrical potential difference now from the 
exterior of an envelope 15. 

[0063] Moreover, the terminal for line selection for 20 to choose the line of the component which 
carries out electron emission, and 21 are signal input terminals which input the signal for controlling 
the amount of electron emission of the electron emission component belonging to the selected line. 

[0064] In addition, it connected with electronic Gennai's direction wiring 2 of X, and the terminal 20 
for line selection has connected the signal input terminal 21 with the direction wiring 3 of Y. A 
desirable thing is suitably chosen by the structure of an electron source 1, or the approach of control, 
and the gestalt of these terminals is not restricted to the structure shown in Fig. 2. 

[0065] In an envelope 15, the evaporation mode getter 12 (a ring-like getter is displayed typically by a 
diagram) may be arranged as an auxiliary pump for maintaining the inside of an envelope 1 5 at a 
vacuum. In this case, getter material disperses in image display ****, and it forms the screen 19 
between the evaporation mode getter 12 and the field containing the electron emission component 4, 
the wiring groups 2 and 3, and an anode electrode in order to prevent an inter-electrode electric short 
circuit. In addition, only with the non-evaporating mode getter 1 1 , when the inside of an envelope 1 5 
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can fully be maintained at a vacuum, it is not necessary to form the evaporation mode getter 12 and a 
screen 19. 


[0066] The structure of a housing 13, an electron source 1, or others is combined with the face plate 
14 formed as mentioned above, and a face plate 14 and an electron source 1 are joined to a housing 
13. Moreover, when the atmospheric pressure after evacuation cannot be borne only with the substrate 
of an electron source 1, a spacer may be arranged between an electron source 1 and a face plate 14, or 
you may join to the rear face of an electron source 1 combining the plate for reinforcement. Junction 
attaches frit glass to a joint, heats it at about 400 degrees C, and is performed. As actual actuation, 
heat-treatment of about 300 degrees C is performed in atmospheric air, after removing the component 
contained as a binder in frit glass (this process is called "temporary baking 1 '), in inert gas (inert gas), 
such as Ar, 400-degree C heat-treatment is performed and a joint is welded. 

[0067] Then, after activating the non-evaporating mode getter 1 1 on the getter structure by heating the 
envelope 15 whole from several hours at an about 350-degree C elevated temperature for dozens 
hours after performing required processings, such as foaming processing, activation, etc. of an 
electron emission component, and exhausting the interior of an envelope 15 enough, when a surface 
conduction mode electron emission component is included in an electron source 1, an exhaust pipe 
(un-illustrating) is heated by the burner, and has been stopped. 

[0068] At the end, if required, the evaporation mode getter 12 (a ring-like getter is displayed typically 
by a diagram) formed in the envelope 15 will be heated, and the film of getter material will be formed 
by vapor-depositing getter material to the wall of an envelope 15. The getter film formed of this is 
located out of the image display field in an envelope 15. 

[0069] The 2nd example of the desirable operation gestalt of this invention forms the non-evaporating 
mode getter 1 1 through the metal back 18 on the black material which separates the fluorescent 
substance field on a face plate 14. 

[0070] The structure of a fluorescent screen 17 is explained using Fig. 3. Fig. 3(a) shows the case 
where a fluorescent substance 23 is arranged in the shape of a stripe, the fluorescent substance 23 of 
red (R), green (G), and blue (B) in three primary colors is formed in order, and the meantime is 
separated by the black electric conduction material 22. In this case, the part of the black electric 
conduction material 22 is called a black stripe. As for Fig. 3(b), the dot of a fluorescent substance 23 
separates a list and the meantime by the black electric conduction material 22 in the shape of a grid. In 
this case, the black electric conduction material 22 is called a black matrix. 

[0071] Slurry method, print processes, etc. can be used as a patterning method of the black electric 
conduction material 22 to the glass base 16 top, and a fluorescent substance 23. After forming a 
fluorescent screen 17, the film of metals, such as aluminum, is formed further and it considers as the 
metal back 18. Although a getter layer is besides formed further, in this operation gestalt, the non- 
evaporating mode getter 1 1 is alternatively formed through the metal back 1 8 on the black stripe of the 
above-mentioned fluorescent screen 17, or the black matrix 22. Thermal spraying is performed the 
formation approach being the same as the approach stated with the operation gestalt of the 1st 
example, and covering parts other than a black stripe or the black matrix section with a mask 5. 
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[0072] In addition, the mask base material 6 preferably used with this operation gestalt, the 
demarcation membrane 7 on the front face of a mask, and the getter ingredient 10 are the same as that 
of what was stated with the operation gestalt of the 1st example. Moreover, it can carry out by the 
approach same also about separation of the getter ingredient 10 adhering to a mask 5, and recovery as 
the operation gestalt of the 1st example. 

[0073] Furthermore, the configuration and process of the whole image formation equipment Except 
that the arrangement locations of the non-evaporating mode getter 1 1 differ Since it was the same as 
that of the operation gestalt of the 1st example, as it explained, by the thickness of about 10-100 
micrometers formed by the plasma metal spray method etc. The non-evaporating mode getter which 
has a several micrometers - dozens of micrometers concavo-convex front face by arranging in image 
display **** on the electron source substrate 1 or a face plate 14 The gas which occurs from the 
image display field used as the source of a gas evolution with the getter 1 1 which has big exhaust 
velocity and an exhaust air total amount can be exhausted now promptly and in the long run. Thereby, 
degradation of the electron emission component 4 and fluctuation of the amount of emission currents 
can be controlled now. 

[0074] In addition, at Figs. 1 and 2, although the surface conduction mode electron emission 
component is shown as an electron emission component 4, by this invention, it is not limited to this 
but the field emission mode electron emission component of a broadside etc. can be used. 

[0075] Next, above image formation equipment explains the example of a configuration of the drive 
circuit for performing the television display based on the TV signal of NTSC system using Fig. 4. For 
41, as for a scanning circuit and 43, in Fig. 4, the image formation equipment (it is also called a 
display panel) of this invention and 42 are [ a control circuit and 44 ] shift registers. Moreover, for 45, 
the Rhine memory and 46 are [ a modulating-signal generator, and Vx and Va of a synchronizing 
signal separation circuit and 47 ] direct current voltage supplies. 

[0076] Image formation equipment 41 is connected with the external electrical circuit through a 
terminal Doxl - Doxm, a terminal Doyl - Doyn, and a secondary terminal Hv. a terminal Doxl - 
Doxm **** — the scan signal for carrying out the party [ every ] (n elements) sequential drive of the 
surface conduction mode electron emission elements by which matrix wiring was carried out is 
impressed to the electron source established in image formation equipment, i.e., the letter of a matrix 
of am linen train. 

[0077] A terminal Doyl - Doyn **** ~ the modulating signal for controlling the output electron beam 
of each component a party's surface conduction mode electron emission component chosen by said 
scan signal is impressed. Although the direct current voltage of 10 kV is supplied to a secondary 
terminal Hv from direct current voltage supply Va, this is the acceleration voltage for giving sufficient 
energy exciting a fluorescent substance to the electron beam emitted from a surface conduction mode 
electron emission component. 

[0078] Next, a scanning circuit 42 is explained. Inside, a scanning circuit 42 is the thing equipped with 
m switching elements (SI - Sm show typically among drawing), and is located. Each switching 
element chooses the output voltage of direct current voltage supply Vx, or either of 0V (grand level), 
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and is the terminal Doxl of image formation equipment 41 - Doxm. It connects electrically. SI - Sm 
Each switching element can operate based on the control signal Tscan which a control circuit 43 
outputs, and can be constituted by combining a switching element like FET for example. 

[0079] In the case of this operation gestalt, based on the property (electron emission threshold 
electrical potential difference) of a surface conduction mode electron emission component, direct 
current voltage supply Vx are set up so that the driver voltage impressed to the component which is 
not scanned may output a fixed electrical potential difference which becomes below an electron 
emission threshold electrical potential difference. 

[0080] A control circuit 43 has the function to adjust actuation of each part so that a suitable display 
may be performed based on the picture signal inputted from the exterior. A control circuit 43 is based 
on the synchronizing signal Tsync sent from the synchronizing signal separation circuit 46, and is 
Tscan, Tsft, and Tmry to each part. Each control signal is generated. 

[0081] Synchronizing signal separation **** 46 is a circuit for separating a synchronizing signal 
component and a luminance-signal component from the TV signal of the NTSC system inputted from 
the outside, and can be constituted using a general frequency-separation (filter) circuit etc. The 
synchronizing signal separated by the synchronizing signal separation circuit 46 was illustrated as a 
Tsync signal after [ expedient ] explaining here, although it consisted of a Vertical Synchronizing 
signal and a Horizontal Synchronizing signal. Moreover, the luminance-signal component of the 
image separated from said TV signal was expressed as the DATA signal for convenience. This DATA 
signal is inputted into a shift register 44. 

[0082] A shift register 44 is the control signal Tsft which is for carrying out serial/parallel conversion 
of said DATA signal inputted serially for every line of an image, and is sent from said control circuit 
43. It bases and operates (that is, it can also be said that a control signal Tsft is the shift clock of a shift 
register 44). The data for the image of one line by which serial/parallel conversion was carried out 
(equivalent to the drive data for n electron emission components) are outputted from said shift register 
44 as n parallel signals of Idl - Idn. 

[0083] The Rhine memory 45 is the control signal Tmry which is storage for between need time 
amount to memorize the data for the image of one line, and is sent from a control circuit 43. It follows 
and the contents of Idl - Idn are carried out account 100 million suitably. The memorized contents are 
Id'l - Id'n. It carries out, and it is outputted and is inputted into the modulating-signal generator 47. 
[0084] The modulating-signal generator 47 is image data Id'l - Id ! n. According to each, it is a source 
of a signal for carrying out the drive modulation of each of a surface conduction mode electron 
emission component appropriately, and the output signal is a terminal Doyl - Doyn. It leads and is 
impressed by the surface conduction mode electron emission component in image formation 
equipment 41. 

[0085] As mentioned above, the electron emission component which can apply this invention is the 
emission current Ie. It receives and has the following basic properties, namely, the threshold electrical 
potential difference Vth clear to electron emission ~ it is - the electrical potential difference more 
than Vth - impression - ** - electron emission arises only at the time of**. To the electrical 
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potential difference more than an electron emission threshold, the emission current also changes 
according to change of the applied voltage to a component. When impressing a pulse-like electrical 
potential difference to this component, for example, even if it impresses the electrical potential 
difference below an electron emission threshold, electron emission is not produced from this, but an 
electron beam is outputted when impressing the electrical potential difference more than an electron 
emission threshold. It is possible in that case to control the reinforcement of an output electron beam 
by changing the peak value Vpm of a pulse. Moreover, width of face Pw of a pulse It is possible by 
making it change to control the total amount of the charge of the electron beam outputted. 

[0086] Therefore, according to an input signal, an electrical-potential-difference modulation 
technique, pulse width modulation, etc. are employable as a method which modulates an electron 
emission component. It faces carrying out an electrical-potential-difference modulation technique, and 
as a modulating-signal generator 47, the electrical-potential-difference pulse of fixed die length is 
generated, and the circuit of an electrical-potential-difference modulation technique which modulates 
the peak value of a pulse suitably according to the data inputted can be used. 

[0087] It faces carrying out pulse width modulation and the circuit of pulse width modulation which 
generates the electrical-potential-difference pulse of fixed peak value as a modulating-signal generator 
47, and modulates the width of face of an electrical-potential-difference pulse suitably according to the 
data inputted can be used. 

[0088] The thing of a digital signal type or the thing of an analog signal type can also be used for a 
shift register 44 or the Rhine memory 45. There are serial/parallel conversion and storage of a picture 
signal in since what is necessary is to just be carried out at the rate of predetermined. 

[0089] What is necessary is just to form an A/D converter in the output section of the separation 
circuit 46 at this, although it is necessary to digital-signalize the output signal DATA of the 
synchronizing signal separation circuit 46 to use a digital signal type. In relation to this, the circuit 
where the output signal of the Rhine memory 45 is used for the modulating-signal generator 47 by the 
digital signal or the analog signal becomes a different thing a little. That is, in the case of the electrical- 
potential-difference modulation technique using a digital signal, an amplifying circuit etc. is added to 
the modulating-signal generator 47 if needed for example, using a D/A conversion circuit. The circuit 
which combined the counter (counter) which carries out counting of the wave number which a high- 
speed oscillator and an oscillator output to the modulating-signal generator 47, and the comparator 
(comparator) which compares the output value of a counter with the output value of said memory in 
the case of pulse width modulation is used. The amplifier for amplifying the voltage of the modulating 
signal which a comparator outputs and by which Pulse Density Modulation was carried out even to 
the driver voltage of a surface conduction mode electron emission component if needed can also be 
added. 

[0090] In the case of the electrical-potential-difference modulation technique using an analog signal, 
the amplifying circuit which used the operational amplifier etc. for the modulating-signal generator 47 
can be adopted, and a level shift circuit etc. can also be added if needed. In the case of pulse width 
modulation, for example, a voltage-controlled oscillator circuit (VOC) can be adopted, and the 
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amplifier for amplifying the voltage to the driver voltage of a surface conduction mode electron 
emission component if needed can also be added to it. 

[0091] It sets to the image formation equipment of this invention which can take such a configuration, 
and they are the container outer edge child Doxl - Doxm, Doyl - Doyn to each electron emission 
component. Electron emission arises by minding and impressing an electrical potential difference. 
High pressure is impressed to the metal back 1 8 through a secondary terminal Hv, and an electron 
beam is accelerated. The accelerated electron collides with a fluorescent screen 17, luminescence 
produces it, and an image is formed. 

[0092] The configuration of the image formation equipment described here is an example of the 
image formation equipment which can apply this invention, and various deformation is possible for it 
based on the technical thought of this invention. For example, although NTSC system was held about 
the input signal, an input signal is not restricted to this and can adopt TV signal (for example, high 
definition TV including MUSE) method which consists of much scanning lines rather than this 
besides being PAL, an SECAM system, etc. 

[0093] The image formation equipment of this invention can be used also as image formation 
equipment as an optical printer constituted using the photosensitive drum besides indicating 
equipments, such as an indicating equipment of television broadcasting, a video conference system, 
and a computer, etc. 

Example 

[0094] Although a concrete example is given and this invention is explained in detail hereafter, this 
invention is not limited to these examples and also includes that by which the permutation and design 
change of each element within the limits by which the purpose of this invention is attained were made. 

[0095] The image formation equipment of <example 1> this example has the same configuration as 
the equipment typically shown in Fig. 2, and is equipped with the electron source 1 by which passive- 
matrix wiring of the surface conduction mode electron emission component of plurality (100 line 
x300 train) was carried out on the substrate. Moreover, the getter is covered by some direction wiring 
ofY. 

[0096] Some top views of an electron source 1 are shown in Fig. 5. Moreover, the A- A* sectional view 
in Fig. 3 is shown in Fig. 3. However, in Figs. 5 and 6, the same sign is given to the member which 
has the same function. Here, 1 is an electron source substrate and 2 is Doxm of Fig. 2. The 
corresponding direction wiring of X and 3 are Doyn of Fig. 2. A contact hole for the corresponding 
direction wiring of Y, the conductive film with which in 4 a layer insulation layer, and 52 and 53 
contain a component electrode, and, as for 54, a surface conduction mode electron emission 
component and 51 contain the electron emission section, and 55 to connect electrically the component 
electrode 53 and the direction wiring 3 of Y, and 1 1 are non-evaporating mode getters. 

[0097] The manufacture approach of the image formation equipment of this example is explained to 
it, referring to Figs. 1, 7, and 8 below. 
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[0098] On the process-a electron source substrate 1 which formed silicon oxide with a thickness of 0.5 
micrometers by the spatter on the defecated blue plate glass After carrying out the laminating of Cr 
with a thickness of 5 nm and the Au with a thickness of 600 nm one by one with vacuum deposition, 
rotation spreading of the photoresist (AZ1370 Hoechst A.G. make) is carried out by the spinner. After 
BEKU, the photo-mask image was exposed and developed, the resist pattern of the direction wiring 3 
of Y was formed, wet etching of the Au/Cr deposition film was carried out, and the direction wiring 3 
with a width of face of 80 micrometers of Y was formed (Fig. 7(a)). 

[0099] Process -b, next the layer insulation layer 51 which consists of silicon oxide with a thickness of 
1 .0 micrometers were deposited by RF spatter (Fig. 7(b)). 

[0100] The photoresist pattern for forming a contact hole 55 was made to the silicon oxide deposited 
at the process-c aforementioned process b, the layer insulation layer 51 was etched into it by having 
made this into the mask, and the contact hole 55 was formed in it. etching ~ CF4 H2 RIE (Reactive 
Ion Etching) using gas -- it was based on law (Fig. 7(c)). 

[0101] After that [ process-d ], it became the component electrodes 52 and 53 and the component 
electrode spacing G, and it came, the pattern was formed by the photoresist (RD-2000N-41 Hitachi 
Chemical Co., Ltd. make), and the sequential deposition of Ti with a thickness of 5 nm and the nickel 
with a thickness of 100 nm was carried out with the vacuum deposition method. The photoresist 
pattern was dissolved by the organic solvent, lift off of the nickel/Ti deposition film was carried out, 
and the component electrode spacing G set width of face of 3 micrometers and a component electrode 
to 300 micrometers, and formed the component electrodes 52 and 53 (Fig. 7(d)). 

[0102] After forming the photoresist pattern of the direction wiring 2 of X on the -e process electrodes 
52 and 53, Ti with a thickness of 5 nm and Au with a thickness of 500 nm were deposited with 
vacuum deposition one by one, lift off removed the unnecessary part, and the direction wiring 2 of X 
with a width of face of 300 micrometers was formed (Fig. 8(e)). 

[0103] The Cr film 56 of 100 nm of process-f thickness was carried out deposition and patterning with 
vacuum deposition, rotation spreading of the solution of Pd amine complex was carried out with the 
spinner on it, and heating baking processing for 10 minutes was performed at 300 degrees C. 

[0104] Moreover, the thickness of the conductive film 54 for electron emission section formation 
which consists of Pd as a main element formed in this way is 8.7 nm, and sheet resistance is 3.2x104. 
They were omega/**. (Fig. 8(f)) . 

[0105] The process-gCr film 56 and the conductive film 54 for the electron emission section 
formation after baking were etched by acid etchant, and the desired pattern was formed (Fig. 8(g)). 

[0106] In addition to the process-h contact hole 55 part, a pattern which applies a resist was formed 
and the sequential deposition of Ti with a thickness of 5 nm and the Au with a thickness of 500 nm 
was carried out with vacuum deposition. And the contact hole 55 was embedded by removing an 
unnecessary part by lift off (Fig. 8(h)). 
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[0107] According to the above process, the conductive film 54 for electron emission section formation 
of plurality (100 line x300 train) formed the electron source 1 by which passive-matrix wiring was 
carried out with the direction wiring 2 of X, and the direction wiring 3 of Y on the electron source 
substrate 1 . 

[0108] The non-evaporating mode getter was formed by the plasma metal spray method on Process -i, 
next the direction wiring 3 of Y. The formation approach of a non-evaporating mode getter is 
explained based on Fig. 1 . 

[0109] First, the mask 5 for preventing adhesion of getters other than the request section was formed. 
The mask 5 was formed in the mask base material 6 by forming opening with photolithography using 
the umber material (iron nickel alloy) of the low-fever expansive additive of 500-micrometer 
thickness. This patterning process formed the resist film 8 of 7 micrometers of thickness by resist 
spreading by spray blasting, and performed it by exfoliation of the resist film 8 by exposure and the 
etching reagent (alkali solution) etc. It was spacing equal to the direction wiring spacing of X, and 
opening with a width of face [ of 200 micrometers ] and a die length of 10 mm is formed alternately, 
and it was made for opening to correspond to the part on the direction wiring of X, as the pattern of 
mask opening is shown in Fig. 9(a). 

[0110] Next, spray painting of the aquosity dispersion liquid of polytetrafluoroethylene (PTFE) resin 
of 1 micrometer of mean diameters was carried out on the base material 6 created in this way. And 
this was heat-treated for 20 minutes at 300 degrees C after desiccation by 150 degrees C, and the 
PTFE coat 7 was formed in the umber material front face (Fig. 1(b)). 

[0111] The resist was applied on the electron source substrate 1 , and the mask 5 was put, it fixed, 
carrying out alignment on it further, and only mask opening of Ag wiring was exposed in developing 
negatives by UV irradiation (Fig. 1(c)). 

[01 12] Such an electron source substrate 1 was attached in low-pressure-plasma-spraying equipment, 
and thermal spraying of the non-evaporating mode getter material (powder alloy of Zr (75%)- 
V(20%)-Fe (5%)) was carried out. Under the present circumstances, the inside of a reduced pressure 
tank was once decompressed to 1 .3x10 Pa, after that, the inside of a tank was set as the pressure of 
4.7x103 Pa by Ar gas, and thermal spraying was performed. Moreover, after thermal spraying, after 
decompressing the inside of a tank to 1 .3x10 Pa again, introducing nitrogen gas to atmospheric 
pressure after that and substrate temperature's fully falling, it opened wide and took out to atmospheric 
air. 

[01 13] The thickness of the formed getter material 1 1 averaged and was about 40 micro (Fig. 1(d)). 

[01 14] The electron source substrate 1 was immersed in the exfoliation liquid of the resist film 8, it 
dissociated with the mask 5, and the electron source substrate 1 with which the non-evaporating mode 
getter 1 1 was formed in the part on the direction wiring of X was obtained through the washing 
process (Fig. 1(e)). 

[01 15] On the other hand on the mask 5 (Fig. 1(f)) separated from the electron source substrate 1, the 
getter ingredient 10 had adhered, and recovery was performed in order to reuse this. That is, the mask 
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5 was heated at 550 degrees C in Ar gas flow, and the PTFE coat formed on the mask base material 6 
was disassembled. And gas was sprayed on the mask base material 6, the mask base material 6 and 
getter material were separated, and only the getter ingredients 10 were collected after cooling. Thus, 
the collected getter ingredient 10 was again used as a plasma metal spray ingredient. Moreover, the 
mask base material 6 was again covered and reused by the PTFE film. 

[0116] Process -j, next the face plate 14 used as an image display part were created. In order to raise 
the conductivity of a fluorescent screen 17 to a face plate 14, the transparent electrode (un-illustrating) 
which consists of ITO was prepared on the glass base 1 6. In order to realize a color, the fluorescent 
screen 17 as an image formation member considered as the fluorescent substance of a stripe 
configuration (refer to Fig. 3(a)), formed the black stripe previously, applied each color fluorescent 
substances 23R, 23G, and 23B to the gap section with slurry method, and produced the fluorescent 
screen 17. In addition, the ingredient which uses as a principal component the graphite usually well 
used as an ingredient of a black stripe was used. 

[01 17] Moreover, the metal back 18 was formed in the inside side of a fluorescent screen 17. The 
metal back 1 8 performed data smoothing (usually called filming) of the inside side front face of a 
fluorescent screen 1 7 after production of a fluorescent screen 17, and it produced by carrying out 
vacuum deposition of the aluminum after that. 

[01 18] The envelope 15 shown in Fig. 2 was produced according to Process -k, next the following 
processes. 

[01 19] Combining the electron source substrate 1 created by the above-mentioned process, a housing 
13, a screen 19 and the ring-like evaporation mode getter 12, and the face plate 14, the location of the 
electron source substrate 1 and each color fluorescent substance of a face plate 14 was adjusted 
strictly, was sealed, and the envelope 15 was formed. After applying frit glass to the joint and carrying 
out temporary baking at 300 degrees C among atmospheric air, the approach of sealing combined each 
part material, among Ar gas, at 400 degrees C, performed heat treatment for 10 minutes, and joined. 

[0120] Before explaining the following process, the vacuum processor used at future processes is 
explained using Fig. 10. 

[0121] In Fig. 10, 91 is image formation equipment under a production process (it is also called an 
image display panel), 92 is an exhaust pipe, and the vacuum chamber 93 is connected with image 
formation equipment 91 . Moreover, the vacuum chamber 93 is connected with the gate valve 94, and 
the gate valve 94 is connected with the exhauster 95. Moreover, the exhauster 95 is constituted by the 
dry pump for backup connected through the turbo molecular pump of a magnetic levitation mode, and 
the non-illustrated bulb. Moreover, the vacuum chamber 93 is equipped with the quadrupole mass 
spectroscope (Q-mass) 97 which carries out the monitor of the partial-pressure-of-gas configuration of 
the vacuum chamber 93 interior to the manometer 96 which carries out the monitor of the internal 
pressure. 

[0122] Furthermore, the vacuum chamber 93 is connected with the ampule and bomb with which the 
source 100 of the introductory matter was enclosed through the gas installation control device 99 
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installed in the middle of gas installation Rhine 98 and gas installation Rhine 98. In this example, 
acetone (CH3) 2 CO was used as a source 100 of the introductory matter using variable reel 
KUBARUBU of ultra-high-vacuum correspondence as a gas installation control device 99. 

[0123] The process after using the above vacuum processor was performed. 

[0124] After exhausting the gas in the envelope 15 completed at the process of the process-1 point with 
the exhauster 95 through the exhaust pipe 92 and the vacuum chamber 93 and becoming about 1x10 
to 3 Pa in the indicated value of a pressure gage 96, foaming was performed using the equipment 
shown in Fig. 11. 

[0125] In a foaming process, Fig. 1 1 is a mimetic diagram of equipment which performs electrical- 
potential-difference impression to the image formation equipment under a production process, and is 
used by this example also in the activation process which are subsequent processes. 

[0126] As shown in Fig. 1 1, the image formation equipment 91 under a production process carried out 
common connection of the direction wiring Dyl - Dyn of Y, and connected it to the gland, and, on the 
other hand, the direction wiring Dxl - Dxm of X has connected each to the terminal with which the 
switching pox 104 corresponds. Here, 101 is a control device and acquires the measurement value 
which controlled the pulse generator 102 and the switching box 104 through the control signal bus, 
and was measured with the ammeter 1 03 through a measurement data transfer bus. 

[0127] By the switching Bucks 104, one line is chosen from the direction wiring Dxl - Dxm of X, and 
the pulse voltage from a pulse generator 102 is impressed to this selected Rhine through an ammeter 
103. In addition, non-choosing Rhine is connected to ground potential by the switching box 104. 

[0128] Foaming processing was performed to every one line (300 elements) to the component line of 
the direction of X. The wave of the impressed pulse is a square wave pulse as shown in Fig. 12(a), and 
raised gradually peak value (peak of a component inter-electrode electrical-potential-difference 
difference) from 0V. In addition, it was referred to as pulse width Tl =1 msec and pulse-separation T2 
=10 msec. Moreover, the square wave pulse of peak value 0.1 V was inserted between square wave 
pulses (Fig. 12(b)), and the resistance of each line was measured by measuring a current. 

[0129] And foaming of the line is ended in the place where resistance exceeded 3.3 kohm (1 M omega 
per element), and it is ****** to processing of the following line. This was performed about all lines, 
foaming of all conductive film (conductive film 54 for electron emission section formation) was 
completed, the electron emission section was formed in each conductive film, and two or more surface 
conduction mode electron emission components created the electron source 1 by which passive- 
matrix wiring was carried out. 

[0130] Acetone (CH3) 2 CO was introduced in Process -m, next the vacuum chamber 93, and it 
adjusted so that it might be set to about 2x10 to 3 Pa with the indicated value of a pressure gage 96. It 
is checking that use Q-mass97 and the gas molecule of an acetone is certainly introduced in the 
vacuum chamber 93 in that case. 
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[0131] Then, activation of each electron emission component was performed by impressing a pulse 
voltage through X direction each wiring like the foaming process using the equipment of Fig. 1 1 . 

[0132] The pulse shape generated with the pulse generator 102 is the square wave shown in Fig. 12(a), 
peak value is 15V and pulse width Tl =1 msec, and pulse separation are 100 msec(s). And it repeats 
changing selection Rhine one by one to Dxl - DxlOO for every msec with the switching box 104, 
consequently for every line, a phase is shifted little by little to the square wave of Tl =1 msec and T2 
=100 msec by each component line, and it is impressed to it (Fig. 13). 

[0133] The ammeter 103 was used in the mode which detects the current value in the ON state of a 
square wave pulse (when the electrical potential difference is 1 5 V), ended pulse impression in the 
place where the average of this value in each component line became 600 mA (2m A per element), 
exhausted the inside of an envelope 15 and ended activation. 

[0134] Once exhausting 2 CO considered to hold image formation equipment 91 and the whole 
vacuum housing 93 at 200 degrees C for 5 hours, and to stick to an envelope 1 5 and vacuum chamber 
93 wall with non-illustrated heating apparatus (CH3), and its decomposition product, continuing 
process-n exhaust air, removal of the further residual adsorption gas molecule and activation of non- 
evaporating mode getter material were performed by holding at 350 more degrees C for 10 hours. 

[0135] After checking that the process-o pressure has been set to 1 .3x10 - 5 or less Pa, an exhaust pipe 
is heated by the burner and has been stopped. It continues and the flash plate of the evaporation mode 
getter 12 beforehand installed out of the image display field is carried out by high-frequency heating. 

[0136] The image formation equipment of this example was created according to the above process. 

[0137] As a demarcation membrane formed in the mask for plasma metal sprays, except having used 
polyimide system resin, the member of the same configuration was created using the same ingredient 
as an example 1, same processing was performed and the image formation equipment of this example 
was created in the <example 2> example 2. 

[0138] The polyimide formed in this example was an aromatic series PORIPIRO merit amide, used as 
the water-soluble constituent pyromellitic acid and the polyamic acid obtained from oxy-dianyline, 
and formed it using electropainting. 

[0139] By the plasma metal spray, although getter material adhered to the polyimide film on a mask, 
polyimide was able to be disassembled by the same approach as an example 1 by heating at 500 
degrees C among Ar gas flow, after separating a mask from an electron source substrate, and getter 
material was able to be collected. 

[0140] The non-evaporating mode getter was able to be formed in the location of the request on the 
direction wiring of X by this approach. 

[0141] In the <example 3> example 3, the plasma metal spray of the non-evaporating mode getter was 
carried out on the direction wiring of X as a demarcation membrane formed in the mask for plasma 
metal sprays using the same ingredient as an example 1 except having used the polyimide resin of a 
polyamidoimide system. 
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[0142] In this example, polyamidoimide was formed with the spray method on the base material. 
[0143] Moreover, dimethylformamide (DMF) was used as resist exfoliation liquid after a plasma 
metal spray. 

[0144] When immersed into DMF, the polyamidoimide on a mask base material dissolved the 
electron source substrate, and the getter ingredient adhering to a mask base material precipitated in the 
DMF tub. These getter ingredients were able to be collected from the DMF tub, and were able to be 
washed, and it was able to reuse as a new getter ingredient. 

[0145] The non-evaporating mode getter was able to be formed in the location of the request on the 
direction wiring of X by this approach. 

[0146] In the <example 4> example 4, the plasma metal spray of the non-evaporating mode getter was 
carried out on the direction wiring of X as a demarcation membrane formed in the mask for plasma 
metal sprays using the same ingredient as an example 1 except having used aluminum film. 
[0147] In this example, aluminum film was formed by the spatter. 

[0148] By the plasma metal spray, although the getter ingredient adhered to aluminum film on a mask, 
aluminum was able to be dissolved by the same approach as an example 1 by being immersed into the 
sodium-hydroxide water solution of 50 g/1 concentration, after separating a mask from an electron 
source substrate, and the mask base material and the getter ingredient were able to be separated. Then, 
after collecting and washing the getter ingredient in a sodium hydroxide, it was reusable as a new 
getter ingredient. 

[0149] The non-evaporating mode getter was able to be formed in the location of the request on the 
direction wiring of X by this approach. 

[0150] In the <example 5> example 5, the non-evaporating mode getter was formed through the metal 
back on the black matrix of a face plate. 

[0151] As arrangement of a fluorescent substance and a black matrix, the arrangement shown in Fig. 
3(a) was adopted. The manufacture approach of the image formation equipment of this example is 
explained using Fig. 2. 

(1) Process of an example 1 - The electron source substrate was created using the same ingredient and 
same approach as a - process-h. 

[0152] (2) Next, the face plate 14 was formed. A fluorescent screen 17, a black stripe, and the metal 
back 18 were formed on the glass base 16 using the same approach as process-j of an example 1. 

[0153] Next, the non-evaporating mode getter 1 1 was formed through the metal back 18 on the black 
stripe. Moreover, the mask 5 for preventing adhesion of getters other than the request section was 
formed. The mask 5 was formed in the mask base material 6 by forming opening with 
photolithography using the umber material (iron and 2 KKERU alloy) of the low-fever expansive 
additive of 500-micrometer thickness. This patterning process formed the resist film of 7 micrometers 
of thickness by resist spreading by spray blasting, and performed it by exfoliation of the resist film by 
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exposure and the etching reagent (alkali solution) etc. It was made for opening to correspond to a 
black matrix by the shape of a stripe as shows the pattern of mask opening to Fig. 9(b). 

[0154] Next, spray painting of the aquosity dispersion liquid of polytetrafluoroethylene (PTFE) resin 
of 1 micrometer of mean diameters was carried out on the mask base material 6 which carried out in 
this way and was created. This was heat-treated for 20 minutes at 300 degrees C after desiccation by 
150 degrees C, and the PTFE coat was formed in the umber material front face. 

[01 55] Next, only the black matrix was exposed by applying a resist on a face plate 14, putting a mask 
5, fixing, carrying out alignment on it further, and developing negatives by UV irradiation. 

[0156] Such a face plate 14 was attached in low-pressure-plasma-spraying equipment, and thermal 
spraying of the non-evaporating mode getter material (powder alloy of Zr(75%)-V(20%)-Fe (5%)) 
was carried out. Under the present circumstances, the inside of a reduced pressure tank was once 
decompressed to 1.3x10 Pa, after that, the inside of a tank was set as the pressure of 4.7x103 Pa by Ar 
gas, and thermal spraying was performed. Moreover, after decompressing the inside of a tank to 
1.3x10 Pa again after thermal spraying, introducing nitrogen gas to atmospheric pressure after that and 
substrate temperature's fully falling, it opened wide and took out to atmospheric air. The thickness of 
the formed getter 1 1 averaged and was about 40 micro. 

[0157] The face plate 14 was immersed in resist exfoliation liquid, it dissociated with the mask 5, and 
the electron source substrate 1 with which the non-evaporating mode getter 1 1 was formed through 
the metal back 1 8 on the black matrix was obtained through the washing process. On the other hand 
on the mask 5 separated from the electron source substrate 1, the getter ingredient 10 had adhered, and 
recovery was performed in order to reuse this. By recovery, by heating a mask 5 at 500 degrees C 
among Ar gas flow, and disassembling the PTFE coat formed on the mask base material 6, the getter 
ingredient 10 was separated from the mask base material 6, and only the getter ingredients 10 were 
collected after cooling. The collected getter ingredient 10 was again used as a plasma metal spray 
ingredient. Moreover, the mask base material 6 was again covered and reused by the PTFE film. 

[0158] (3) Process of an example 1 - Image formation equipment was produced by the same approach 
as k - process-o. 

[0159] The matrix arrangement shown in Fig. 3(b) was adopted as arrangement of the color 
fluorescent substance on a face plate 14, and a configuration of a black matrix, except having made it 
the configuration in which the mask for plasma metal sprays does not have opening other than the 
location corresponding to a black matrix, using the same approach as an example 4, the member of the 
same configuration was produced, same processing was performed and the image-formation 
equipment of this example was produced in the <example 6> example 6. 

[0160] Instead of arranging the getter by thermal spraying in image formation equipment, on the 
direction wiring Dx [ Dxl-] 100 of X, using the same ingredient as an example 1, the member of the 
same configuration was created, same processing was performed, and the image formation equipment 
of this example of a comparison was created by the spatter in the example 1 of the <example 1 of 
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comparison> comparison except having formed the thin film of the non-evaporating mode getter 
which consists of a Zr-V-Fe alloy. 

[0161] The getter film of the almost same configuration as the direction wiring of X was formed by 
the thickness of 300 nm, using the alloy of Zr (75%), V (20%), and Fe (5%) as a target of getter 
material used for sputtering. 

[0162] Comparative evaluation of the image formation equipment of the examples 1-6 mentioned 
above and the example 1 of a comparison was performed. 

[0163] Comparative evaluation performed the passive-matrix drive, made the image display device 
emit light completely [ continuation ], and measured aging of brightness. 

[0164] Measurement of brightness went in the core of the image display field which is the easiest to 
be influenced of the vacuum aggravation in an envelope 15. The rate of degradation becomes small 
gradually as the rate of change (rate of degradation) of the brightness fall in early stages of a drive is 
the highest and examples 1-6 and the example 1 of a comparison continue the drive. However, a 
difference is in the value of the rate of degradation in early stages of a drive especially between the 
image formation equipment of examples 1-6, and the image formation equipment of the example 1 of 
a comparison, and the rate of degradation of the example 1 of a comparison receives at the rate of 
degradation of examples 1-6, and is large about 15% in general. 

[0165] Moreover, since the difference of brightness arose in early stages of the drive, to examples 1-6, 
it is dark in a screen and image quality was [ the direction of the example 1 of a comparison ] bad [ the 
rate of degradation after a prolonged drive ], although there was no difference of the initial like of a 
drive. 

[0166] As a reason nil why the rate of degradation of the image formation equipment of examples 1-6 
be small , compared with the getter thin film of the example 1 of a comparison with which the non- 
evaporate mode getter currently form in the image display field be formed of the spatter , since surface 
area be large and the amount (volume ) of getter material also have it , it be mention to an early 
exhaust velocity list to the example 1 of a comparison that both the total amounts of the gas in which 
adsorption exhaust air be possible be large . [ much ] For this reason, it became possible to carry out 
the adsorption exhaust air of the degradation gas which occurs mostly in early stages of a drive 
especially positively, and the brightness fall is also controlled by controlling degradation of an 
electron source. 

[0167] In the example 2 of the <example 2 of comparison> comparison, except having not formed a 
thermally stable polymer in the front face of the mask for plasma metal sprays, using the same 
ingredient as an example 1, the member of the same configuration was created, same processing was 
performed, and the image formation equipment of this example of a comparison was created. 
[0168] By this approach, although the non-evaporating mode getter was able to be formed in the 
location of the request on the direction wiring of X, a getter ingredient was not able to weld to a mask 
front face, and both were not able to be separated. Moreover, when such a mask was used further 
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several ******, since change arose in the configuration of opening by the adhesion particle, it 
discarded. 

[0169] The field emission mode electron emission component of a horizontal type is used for the 
<example 7> example 7 as an electron emission component which constitutes an electron source. 
Although the fundamental configuration of an electron source substrate is the same as that of what 
was shown in the example 1, the part of an electron emission component has structure as typically 
shown in Fig. 14. 

[0170] In Fig. 14, an emitter 133 and the gate 134 are formed through the insulating layer 132 on the 
insulating substrate 131. In addition, an emitter 133 and the gate 134 are formed with Pt thin film with 
a thickness of 0.3 micrometers. Moreover, the point of an emitter 133 made the include angle at a tip 
45 degrees in the electron emission section. 

[0171] The almost same procedure as an example 1 performs the manufacture approach of an electron 
source substrate. However, instead of the formation of the component electrode of a surface 
conduction mode electron emission component performed in process-d of an example 1, the emitter 
electrode and gate electrode of a field emission mode electron emission component of a broadside are 
created by this example. Moreover, process of an example 1 - Formation and patterning of the 
conductive film for electron emission section formation in the surface conduction mode electron 
emission component performed by f and process-g are not performed. 

[0172] In creation of an emitter electrode and a gate electrode, Pt film with a thickness of 0.3 
micrometers was created by the spatter. Then, after applying and baking a resist and forming a resist 
layer, a photo mask is used and developed [ expose and ] and the resist pattern equivalent to the 
configuration of an emitter 133 and the gate 134 is formed. And a resist is removed, after giving dry 
etching and forming the desired emitter 133 and the desired gate 134 of a configuration. Thereby, the 
emitter 133 of the configuration shown in Fig. 14 and the pair of the gate 134 are formed in the 
position on the insulating base 131. 

[0173] The image formation equipment by which the getter was arranged on wiring of an electron 
source in the almost same procedure as an example 1 was formed using this electron source substrate. 
However, unlike the case where a surface conduction mode electron emission component is used, 
foaming processing and the activation of an electron emission component are not needed. Peak value 
of the electrical-potential-difference pulse used for the drive was set to 100V. 

Effect of the Invention] 

[0174] As explained above, this invention arranges the non-evaporating mode getter which has a 
several micrometers - dozens of micrometers concavo-convex front face by about [10-100 micrometer] 
thickness by a plasma metal spray method etc. in image display **** on an electron source substrate 
or a face plate. 

[0175] Therefore, the gas which occurs from the image display field used as the source of a gas 
evolution with the getter which has big exhaust velocity and an exhaust air total amount can be 
exhausted now promptly and in the long run. Thereby, degradation of an electron emission component 


24 


and fluctuation of the amount of emission currents can be controlled, and the fall of the brightness at 
the time of making it operate for a long time and the fall of the brightness near the center of a division 
image display field can be controlled as a result. 

[0176] Furthermore, it not only can use it as a thermal spray material again by collecting the getter 
material adhering to the mask front face for thermal spraying, but since repeat use of a mask also 
becomes possible, reduction of a manufacturing cost is realizable. 

Brief Description of the Drawings 

Fig. 1 is a mimetic diagram showing the 1st operation gestalt of the manufacture approach of the 
image formation equipment of this invention. 

Fig. 2 is a perspective view showing the structure of the envelope of the 1st operation gestalt of the 
image formation equipment of this invention. 

Fig. 3 is a mimetic diagram for explaining the structure of a fluorescent screen. 

Fig. 4 is a block diagram showing the example of a configuration of the drive circuit for performing 
the television display based on the TV signal of NTSC system with the image formation equipment 
constituted using the electron source of matrix arrangement. 

Fig. 5 is a mimetic diagram for explaining the electron source of the example 1 of this invention. 
Fig. 6 is an A- A' sectional view of the electron source shown in Fig. 5. 

Fig. 7 is a drawing for explaining the production process of the electron source shown in Fig. 5. 

Fig. 8 is a drawing for explaining the production process of the electron source shown in Fig. 5. 

Fig. 9 is a ** type drawing, showing the pattern configuration of the mask for plasma metal sprays 
used in the example. 

Fig. 10 is a mimetic diagram showing the outline of the vacuum processor used for manufacture of 
image formation equipment. 

Fig. 1 1 is a mimetic diagram showing the configuration of the equipment used for the production 
process of image formation equipment, foaming processing, and activation. 

Fig. 12 is a drawing showing the example of the pulse voltage waveform given by foaming 
processing. 

Fig. 13 is a drawing showing the pulse voltage waveform and the time relative relation which are 
given to X direction each wiring at the time of activation. 

Fig. 14 is a mimetic diagram of the electron emission component used in the example 6 of this 
invention. 

Description of Notations 

1 Electron Source Substrate 

2 The Direction Wiring of X 


25 


3 The Direction Wiring of Y 

4 Electron Emission Component 

5 Mask 

6 Mask Base Material 

7 Demarcation Membrane 

8 Resist Film 

9 Thermal Spraying Equipment 

10 Getter Ingredient 

1 1 Non-Evaporating Mode Getter 

12 Evaporation Mode Getter 

13 Housing 

14 Face Plate 

15 Envelope 

16 Glass Base 

17 Fluorescent Screen 

18 Metal Back 

19 Screen 

20 Terminal for Line Selection 

21 Signal Input Terminal 
Hv Secondary terminal 

22 Black Electric Conduction Material 
23R, 23G, 23B Fluorescent substance 

41 Display Panel 

42 Scanning Circuit 

43 Control Circuit 

44 SHMJDO Register 

45 Rhine Memory 

46 Synchronizing Signal Separation Circuit 

47 Modulating-Signal Generator 

5 1 Layer Insulation Layer 

52 53 Component electrode 

54 Conductive Film Containing Electron Emission Section 

55 Contact Hole 

56 CrFilm 

91 Image Formation Equipment under Production Process 

92 Exhaust Pipe 

93 Vacuum Chamber 

94 Gate Valve 

95 Exhauster 

96 Pressure Gage 

97 Q-mass 
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98 Gas Installation Rhine 

99 Gas Installation Control Unit 

100 Source of Introductory Matter 

101 Control Unit 

102 Pulse Generator 

103 Ammeter 

104 Switching Box 

131 Insulating Substrate 

132 Insulating Layer 

133 Emitter 
114 Gate 
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